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Commissioner for Patents 
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Sir: 



I, DR. SUSAN DAGHER, being duly sworn, depose and say: 



(1) THAT I have a PhD in molecular biology and am currently working as the primary research 
investigator for Phase Bioscience, Inc (Chapel Hill, North Carolina), the licensee of U.S. Patent 
Application No. 09/812,383, filed on March 20, 2001 in the U.S. Patent and Trademark Office in my 
name for "FUSION PEPTIDES ISOLATABLE BY PHASE TRANSITION" (hereinafter "the 
Application"), which claims priority to U.S. Provisional Patent Application No. 60/190,659 filed March 
20, 2000. 

(2) THAT the Application discloses and claims fusion proteins that each comprise one or more target 
proteins of interest fused with one or more elastin-like polypeptides (ELPs) exhibiting inverse phase 
transition behavior, while such fusion proteins retain the inverse phase transition behavior of the ELPs 
and therefore can be isolated from other soluble proteins by inverse transition cycling (ITC) process 
(hereinafter "the Invention"). 

(3) THAT in support of the Application, experiments have been conducted to show the use of various 
target proteins in forming ELP-containing fusion proteins and the inverse phase transition behavior 
exhibited by such fusion proteins. Specifically, thirty-six (36) ELP-containing fusion proteins were 
formed in E. coli by using known recombinant expression techniques consistent with the teachings and 
disclosures in Sections 5.4 and 6 of the Application. 

(4) THAT the thirty-six ELP-containing fusion proteins comprised the combinations of: 

• Insulin A peptide and ELP4-60 polypeptide with an enterokinase protease cleavage site 
therebetween; 

• Insulin A peptide and ELPl-90 polypeptide with an enterokinase protease cleavage site 
therebetween; 
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Insulin A peptide and ELP4-120 polypeptide with an enterokinase protease cleavage site 
therebetween; 

Insulin A peptide and ELPl-180 polypeptide with an enterokinase protease cleavage site 
therebetween; 

T20 peptide and ELP4-60 polypeptide with an enterokinase protease cleavage site 
therebetween; 

T20 peptide and ELF 1-90 polypeptide with an enterokinase protease cleavage site 
therebetween; 

T20 peptide and ELP4-120 polypeptide with an enterokinase protease cleavage site 
therebetween; 

T20 peptide and ELP4-60 polypeptide with a thrombin protease cleavage site therebetween; 
T20 peptide and ELF 1-90 polypeptide with a thrombin protease cleavage site therebetween; 
T20 peptide and ELF4-120 polypeptide with a thrombin protease cleavage site therebetween; 
T20 peptide and ELF4-60 polypeptide with a tobacco etch virus (TEV) protease cleavage site 
(cleavage between QS residues) therebetween; 

T20 peptide and ELFl-90 polypeptide with a TEV protease cleavage site (cleavage between 
QS residues) therebetween; 

T20 peptide and ELF4-120 polypeptide with a TEV protease cleavage site (cleavage between 
QS residues) therebetween; 

T20 peptide and ELP4.60 polypeptide with a TEV protease cleavage site (cleavage between 
QY residues) therebetween; 

T20 peptide and ELFl-90 polypeptide with a TEV protease cleavage site (cleavage between 
QY residues) therebetween; 

T20 peptide and ELF4-120 polypeptide with a TEV protease cleavage site (cleavage between 
QY residues) therebetween; 



• Interferon alpha 2B protein and ELPl-90 polypeptide with a thrombin protease cleavage site 
therebetween; 

• Tobacco etch virus protease and ELP4-60 polypeptide with a thrombin protease cleavage site 
therebetween; 

• Tobacco etch virus protease and ELPl-90 polypeptide with a thrombin protease cleavage site 
therebetween; 

• Tobacco etch virus protease and ELP4-120 polypeptide with a thrombin protease cleavage 
site therebetween; 

• Tobacco etch virus protease and ELPl-180 polypeptide with a thrombin protease cleavage 
site therebetween; 

• Small heterodimer partner orphan receptor and ELPl-90 polypeptide with a thrombin 
protease cleavage site therebetween; 

• Androgen receptor ligand binding domain and ELPl-90 polypeptide with a thrombin 
protease cleavage site therebetween; 

• Androgen receptor ligand binding domain and ELPl-180 polypeptide with a thrombin 
protease cleavage site therebetween; 

• Glucocorticoid receptor ligand binding domain and ELPl-90 polypeptide with a thrombin 
protease cleavage site therebetween; 

• Estrogen receptor ligand binding domain and ELPl-60 polypeptide with a thrombin protease 
cleavage site therebetween; 

• Estrogen receptor ligand binding domain and ELPl-90 polypeptide with a thrombin protease 
cleavage site therebetween; 

• Estrogen receptor ligand binding domain and ELPl-180 polypeptide with a thrombin 
protease cleavage site therebetween; 
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• Estrogen receptor ligand binding domain and ELPl-90 polypeptide with a TEV protease 
cleavage site (cleavage between QG residues) therebetween; 

• G protein alpha Q and ELPl-90 polypeptide with a thrombin protease cleavage site 
therebetween; 

• G protein alpha Q and ELPl-180 polypeptide with a thrombin protease cleavage site 
therebetween; 

• 1-Deoxy-D-Xylulose 5-Phosphate reductoisomerase peptide and ELPl-60 polypeptide with a 
thrombin protease cleavage site therebetween; 

• 1-Deoxy-D-Xylulose 5-Phosphate reductoisomerase peptide and ELPl-90 polypeptide with a 
thrombin protease cleavage site therebetween; 

• 1-Deoxy-D-Xylulose 5-Phosphate reductoisomerase peptide and ELPl-180 polypeptide with 
a thrombin protease cleavage site therebetween; 

• 1-Deoxy-D-Xylulose 5-Phosphate reductoisomerase peptide and ELPl-90 polypeptide with a 
TEV protease cleavage site (cleavage between QG residues) therebetween; and 

• G protein alpha S and ELPl-90 polypeptide with a thrombin protease cleavage site 
therebetween. 

(See Appendix A and Section D of Appendix B enclosed herewith) 

(5) THAT a total of eleven (11) different target proteins were used for forming the ELP-containing 
fusion proteins as listed in paragraph (4) above, which included: 

(a) Insulin A peptide comprising 21 amino acid residues with molecular weight of about 2,400 
Daltons; 

(b) T20 peptide comprising 36 amino acid residues with molecular weight of about 4,400 
Daltons; 
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(c) Interferon alpha 2B peptide comprising 188 amino acid residues with molecular weight of 
about 21,500 Daltons; 

(d) Tobacco etch virus protease comprising 242 amino acid residues with molecular weight of 
about 27,500 Daltons; 

(e) Small Heterodimer partner orphan receptor comprising 257 amino acid residues with 
molecular weight of about 28,000 Daltons; 

(f) Androgen receptor ligand binding domain comprising 258 amino acid residues with 
molecular weight of about 30,100 Daltons; 

(g) Glucocorticoid receptor ligand binding domain comprising 279 amino acid residues with 
molecular weight of about 32,100 Daltons; 

(h) Estrogen receptor ligand binding domain comprising 296 amino acid residues with molecular 
weight of about 33,200 Daltons; 

(i) G protein alpha O comprising 359 amino acid residues with molecular weight of about 
42,100 Daltons; 

(j) 1-Deoxv-D-Xvlulose 5-Phosphate reductoisomerase peptide comprising 400 amino acid 

residues with molecular weight of about 43,5 Daltons; and 
(k) G protein alpha S comprising 380 amino acid residues with molecular weight of about 

44,200 Daltons. 

(See the target protein sequences in Section A of Appendix B enclosed herewith.) 

(6) THAT the eleven target proteins as listed in paragraph (5) hereinabove are different in their 
respective: 

• primary structures; 

• secondary structures; 

• tertiary structures; 
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• molecular weights; 

• electric charge distributions; 

• viscosity; and 

• biological functions. 

(7) THAT five (5) different elastin-like polypeptides (ELPs) were used for forming the fusion proteins as 
listed in paragraph (4) hereinabove. The sequences of such ELPs are disclosed in Section B of 
Appendix B enclosed herewith. 

(8) THAT eleven (11) different spacer peptides containing various protease cleavage sites were used for 
joining the target proteins with the ELPs in forming the fusion proteins as listed in paragraph (4) 
hereinabove. The spacer peptide sequences are disclosed in Section C of Appendix B enclosed 
herewith. 

(9) THAT all of the thirty-six ELP-containing fusion proteins as listed in paragraph (4) hereinabove 
retained the inverse phase transition behavior of the ELPs. 

(10) THAT the ELP-containing fusion proteins as listed in paragraph (4) hereinabove were specifically 
isolated and purified by using inverse transition cycling (ITC) techniques, according to the following 
experimental procedure: 

(A^ Isolation and Purification of Fusion Proteins Contai ning Insulin A Peptide (InsA) 
A single colony of E, coli strain BLR (DE3) (Novagen) containing the respective ELP-InsA 
ftision protein was inoculated into 5 ml CircleGrow (Q-BIOgene, San Diego, CA) supplemented 
with 100 Mg/ml ampicillin (Sigma) and grown at 3TC with shaking at 250 rpm for 5 hours. The 
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5 ml culture was then inoculated into a 500 ml culture and allowed to grow at 25°C for 16 hours 
before inducing with 1 mM IPTG for 4 hours at 25''C. The culture was harvested and suspended 
in 40 ml 20 mM Tris-HCL pH 7.4, 50 mM NaCl, 1 mM DTT and 1 Complete EDTA free 
Protease inhibitor pellet (Roche, Indianapolis, FN). Cells were lysed by ultrasonic disruption on 
ice for 3 minutes, which consisted of 10 seconds bursts at 35% power separated by 30 second 
cooling down intervals. Cell debris was removed by centrifugation at 20,000g, 4X for 30 
minutes. 

Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to 
achieve a fmal concentration of 1.0 M therein, followed by centrifugation at 20,000g for 15 
minutes at room temperature. The resulting pellet contained the respective ELP-InsA fusion 
protein and non-specifically NaCl precipitated proteins. 

The pellet was re-suspended in 40 ml ice-cold ml 20 mM Tris-HCL pH 7.4, 50 mM NaCl, 1 mM 
DTT and re-centrifuged at 20,000 g, 4X for 15 minutes to remove the non-specifically NaCl 
precipitated proteins. The inverse transition cycle was repeated two additional times to increase 
the purity of the respective ELP-InsA fusion protein and reduce the final volume to 0.5 ml. 

(B^ Isolation and Purification of Fusion Proteins Containing T20 Peptide (T20) 
A single colony of E. coli strain BLR (DE3) (Novagen) containing the respective ELP-T20 
fusion protein was inoculated into 500 ml CircleGrow (Q-BIOgene, San Diego, CA) 
supplemented with 100 ^g/ml ampicillin (Sigma) and grown at 37°C with shaking at 250 rpm for 
24 hours. The culture was harvested and suspended in 40 ml 50 mM Tris pH 8.0, 0.5 mM EDTA 
and 1 Complete Protease inhibitor pellet (Roche, Indianapolis, IN). Cells were lysed by 
ultrasonic disruption on ice for 3 minutes, which consisted of 10 seconds bursts at 35% power 
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separated by 30 second cooling down intervals. Cell debris was removed by centrifugation at 
20,000g, 4°C for 30 minutes. 

Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to 
achieve a final concentration of 1.0 M therein, followed by centrifugation at 20,000g for 15 
minutes at room temperature. The resulting pellet contained the respective ELP-T20 fusion 
protein and non-specifically NaCl precipitated proteins. 

The pellet was re-suspended in 40 ml ice-cold ml 50 mM Tris pH 8.0, 0.5 mM EDTA and re- 
centrifuged at 20,000 g, 4°C for 15 minutes to remove the non-specifically NaCl precipitated 
proteins. The inverse transition cycle was repeated two additional times to increase the purity of 
the respective ELP-T20 fusion protein and reduce the final volume to 5 ml. 

(C) Isolation and Purification of Fusion Protein Containing Interferon Alpha 2B Peptide (IFNA2) 
A single colony of E. coli strain BL21(DE3) TrxB' (Novagen) containing the ELP-IFNA2 fusion 
protein and Codon Plus.RIL plasmid (Stratagene) was inoculated into 500 ml CircleGrow (Q- 
BlOgene, San Diego, CA) supplemented with 100 ^ig/ml ampicillin (Sigma), 25 ug/ml 
Chloramphenicol (Sigma) and incubated at ITC with shaking at 250 rpm for 48 hours. The 
culture was harvested and suspended in 50 mM Tris-HCL pH 7.4, 50 mM NaCl and 1 Complete 
EDTA free Protease inhibitor pellet (Roche, Indianapolis, IN). Cells were lysed by ultrasonic 
disruption on ice for 3 minutes, which consists of 10 seconds bursts at 35% power separated by 
30 second cooling down intervals. Cell debris was removed by centrifugation at 20,000g, 4°C for 
30 minutes. 
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Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to 
achieve a final concentration of 1.5 M, followed by centrifugation at 20,000g for 15 minutes at 
room temperature. The resulting pellet contained the ELP-1FNA2 fusion protein and non- 
specifically NaCI precipitated proteins. 

The pellet was re-suspended in 40 ml ice-cold 50 mM Tris-HCL pH 7.4 and 50 mM NaCI and re- 
centrifuged at 20,000 g, 4°C for 15 minutes to remove the non-specifically NaCI precipitated 
proteins. The inverse transition cycle was repeated two additional times to increase the purity of 
the ELP-IFNA2 fusion protein and reduce the final volume to 5 ml. 

(D) Isolation and Purification of Fusion Proteins Containing Tobacco Etch Virus Protease (TEV) 
A single colony of E, coli strain BL21 star or BRL(DE3) containing pET15b-SD5-ELP-TEV 
constructs and Codon Plus-RIL plasmid (Stratagene) was inoculated into 500 ml CircleGrow (Q- 
BlOgene, San Diego, CA) supplemented with 100 ^g/ml ampicillin (Sigma), 25 ug/ml 
Chloramphenicol (Sigma) and incubated at 27''C with shaking at 250 rpm for 48 hours. The 
culture was harvested and suspended in 50 mM Tris-HCL pH 8.0, 1 mM EDTA, 5 mM DTT, 
10% glycerol and ImM PMSF. Cells were lysed by ultrasonic disruption on ice for 3 minutes, 
consisting of 10 seconds bursts at 35% power separated by 30 second cooling down intervals. 
Cell debris was removed by centrifugation at 20,000g, 4°C for 30 minutes. 

Inverse phase transition was induced by adding NaCI to the cell lysate at room temperature to 
achieve a final concentration of 1.5 M, followed by centrifugation at 20,000g for 15 minutes at 
room temperature. The resulting pellet contained the respective ELP-TEV fusion protein and 
non-specifically NaCI precipitated proteins. 
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The pellet was re-suspended in 40 ml ice-cold 50 mM Tris-HCL pH 8.0, 1 mM EDTA, 5 mM 
DTT, 10% glycerol and re-centrifuged at 20,000 g, 4°C for 15 minutes to remove the non- 
specifically NaCl precipitated proteins. The inverse transition cycle was repeated two additional 
times to increase the purity of the respective ELP-TEV fusion protein and reduce the final 
volume to 1 ml. 

(D) Isolation and Purification of Fusion Protein Containing Small Heterodimer Partner Orphan 
Receptor (SHP) 

A single colony of coli strain BL21 Star (DE3) containing the ELP-SHP fusion protein was 
inoculated into 500 ml CircleGrow (Q-BIOgene, San Diego, CA) supplemented with 100 ^g/ml 
ampicillin (Sigma) and 10% sucrose and grown at 27X with shaking at 250 rpm for 48 hours. 
The culture was harvested and suspended in 50 mM Tris-HCL pH 8.0, 150 mM KCL, 1 mM 
DTT 1 mM EDTA and 1 Complete EDTA free Protease inhibitor pellet (Roche, Indianapolis, 
IN). Cells were lysed by ultrasonic disruption on ice for 3 minutes, which consistes of 10 
seconds bursts at 35% power separated by 30 second cooling down intervals. DNA and RNA in 
the soluble lysate were further degraded by adding 2 ^1 Benzonase (Novagen) and incubating at 
4''C for 30 minutes. Cell debris was removed by centrifugation at 20,000g, 4X for 30 minutes. 

Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to 
achieve a final concentration of 1.5 M, followed by centrifugation at 20,000g for 15 minutes at 
room temperature. The resulting pellet contained the ELP-SHP fusion protein and non- 
specifically NaCl precipitated proteins. 

The pellet was re-suspended in 40 ml ice-cold 50 mM Tris-HCL pH 8.0, 150 mM KCL, 1 mM 
DTT 1 mM EDTA, and 1% N-Octylglucoside and re-centrifuged at 20,000 g, 4°C for 15 minutes 

U 



to remove non-specific insoluble proteins. The temperature transition cycle was repeated two 
additional times to increase the purity of the ELP-SHP fusion protein and reduce the final 
volume to 2 ml. 

(F) Isolation and Purification of Fusion Proteins Containing Androgen Receptor Ligand Binding 
Domain (AR-LBDl 

A single colony of E. coli strain BL21 Star (DE3) containing the respective ELP-AR-LBD fusion 
protein was inoculated into 500 ml CircleGrow (Q-BIOgene, San Diego, CA) supplemented with 
100 ^g/ml ampicillin (Sigma) and 10 |iM DHT and grown at 2TC with shaking at 250 rpm for 
48 hours. The culture was harvested and suspended in 40 ml 50mM Hepes pH 7.5, 150 mM 
NaCl, 0.1% N-Octylglycoside, 10% glycerol, 1 mM DTT, 1 i^M DHT and 1 Complete EDTA 
free Protease inhibitor pellet (Roche, Indianapolis, IN). Cells were lysed by ultrasonic disruption 
on ice for 3 minutes, which consisted of 10 seconds bursts at 35% power separated by 30 second 
cooling down intervals. DNA and RNA in the soluble sonicate were further degraded by adding 2 
^il Benzonase (Novagen) and incubating at 4°C for 30 minutes. Cell debris was removed by 
centrifugation at 20,000g, 4°C for 30 minutes. 

Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to 
achieve a final concentration of 2,0 M, followed by centrifugation at 20,000g for 15 minutes at 
room temperature. The resulting pellet contained the respective ELP-AR-LBD fusion protein 
and non-specifically NaCl precipitated proteins. 

The pellet was re-suspended in 40 ml ice-cold 50mM Hepes pH 7.5, 150 mM NaCl, 0.1% N- 
Octylglycoside, 10% glycerol, 1 mM DTT and 1 ^M DHT and re-centrifuged at 20,000 g, 4°C 
for 15 minutes to remove the non-specifically NaCl precipitated proteins. The inverse transition 
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cycle was repeated two additional times to increase the purity of the respective ELP-AR-LBD 
fusion protein and reduce the final volume to 25 ml. 



(G) Isolation and Purification of Fusion Protein Containing Glucocorticoid R eceptor Ligand 
Binding Domain (GR-LBD) 

A single colony of £. coli strain BL21 Star (DE3) containing the ELP-GR-LBD fusion protein 
was inoculated into 500 ml CircleGrow (Q-BIOgene, San Diego, CA) supplemented with 100 
^g/ml ampicillin (Sigma) and grown at 3TC with shaking at 250 rpm for 24 hours. The culture 
was harvested and suspended in 50 mM Hepes pH 7.5, 150 mM NaCl, 1 mM DTT, 10% 
glycerol, 0.1% CHAPS and 1 Complete EDTA free Protease inhibitor pellet (Roche, 
Indianapolis, IN). Cells were lysed by ultrasonic disruption on ice for 3 minutes, which 
consisted of 10 seconds bursts at 35% power separated by 30 second cooling down intervals. 
DNA and RNA in the soluble lysate were further degraded by adding 2^1 Benzonase (Novagen) 
and incubating at A'^C for 30 minutes. Cell debris was removed by centrifugation at 20,000g, 4°C 
for 30 minutes. 

Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to 
achieve a final concentration of 2.0 M, followed by centrifugation at 20,000g for 15 minutes at 
room temperature. The resulting pellet contained the ELP-GR-LBD fusion protein and non- 
specifically NaCl precipitated proteins. 

The pellet was re-suspended in 40 ml ice-cold in 50 mM Hepes pH 7.5, 150 mM NaCl, 1 mM 
DTT, 10% glycerol, 0.1% CHAPS and re-centrifuged at 20,000 g, 4X for 15 minutes to remove 
the non-specifically NaCl precipitated proteins. The inverse transition cycle was repeated two 
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additional times to increase the purity of the ELP-GR-LBD fusion protein and reduce the final 
volume to 10 ml. 

(H) Isolation and Purification of Fusion Proteins Containing Estrogen Receptor Ligand Binding 
Domain (ERa-LBD) 

A single colony of E. coli strain BL21 Star (DE3) containing the respective ELP-ERa-LBD 
fusion protein was inoculated into 500 ml CircleGrow (Q-BIOgene, San Diego, CA) 
supplemented with 100 |ig/ml ampicillin (Sigma), 10% sucrose (Sigma) and grown at 27°C with 
shaking at 250 rpm for 48 hours. The culture was harvested and suspended in 40 ml 50mM Tris- 
HCL pH 8.0, 150 mM KCL, 1 mM EDTA, 1 mM DTT and 1 Complete EDTA free Protease 
inhibitor pellet (Roche, Indianapolis, IN). Cells were lysed by ultrasonic disruption on ice for 3 
minutes, which consisted of 10 seconds bursts at 35% power separated by 30 second cooling 
down intervals. DNA and RNA in the soluble lysate were further degraded by adding 2 ^1 
Benzonase (Novagen) and incubating at 4X for 30 minutes. Cell debris was removed by 
centrifugation at 20,000g, 4°C for 30 minutes. 

Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to 
achieve a final concentration of 1.5 M, followed by centrifugation at 20,000g for 15 minutes at 
room temperature. The resulting pellet contained the respective ELP-ERa-LBD fusion protein 
and non-specifically NaCl precipitated proteins. 

The pellet was re-suspended in 40 ml ice-cold 50mM Tris-HCL pH 8.0, 150 mM KCL, 1 mM 
EDTA, 1 mM DTT and re-centrifuged at 20,000 g, 4°C for 15 minutes to remove the non- 
specifically NaCl precipitated proteins. The inverse transition cycle was repeated two additional 
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times to increase the purity of the respective ELP-ERa-LBD fusion protein and reduce the final 
volume to 10 ml. 

(I) Isolation and Purification of Fusion Proteins Containing G Protein Alpha O (Gag) 
A single colony of £. coli strain BL21 Star (DE3) containing the respective ELP-Gaq fusion 
protein was inoculated into 500 ml CircleGrow (Q-BIOgene, San Diego, CA) supplemented with 
100 ng/ml ampicillin (Sigma) and 1 GDP and grown at 37X with shaking at 250 rpm for 24 
hours. The culture was harvested and suspended in 40 ml 50mM Hepes pH 7.5, 150 mM NaCl, 
1.0% CHAPS, 10% glycerol, 1 mM DTT, 10 |iM GDP and 1 Complete EDTA free Protease 
inhibitor pellet (Roche, Indianapolis, IN). Cells were lysed by ultrasonic disruption on ice for 3 
minutes, which consisted of 10 seconds bursts at 35% power separated by 30 second cooling 
down intervals. DNA and RNA in the soluble lysate were further degraded by adding 2 |il 
Benzonase (Novagen) and incubating at 4°C for 30 minutes. Cell debris was removed by 
centrifugation at 20,000g, 4°C for 30 minutes. 

Inverse phase transition was induced by adding NaCI to the cell lysate at room temperature to 
achieve a final concentration of 2.0 M, followed by centrifugation at 20,000g for 15 minutes at 
room temperature. The resulting pellet contained the respective ELP-Gaq fusion protein and 
non-specifically NaCI precipitated proteins. 

The pellet was re-suspended in 30 ml ice-cold 50mM Hepes pH 7.5, 150 mM NaCI, 1.0% 
CHAPS, 10% glycerol, 1 mM DTT, 10 ^M GDP and re-centrifuged at 20,000 g, 4°C for 15 
minutes to remove the non-specifically NaCI precipitated proteins. The inverse transition cycle 
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was repeated two additional times to increase the purity of the respective ELP-Gaq fusion protein 
and reduce the final volume to 5 ml. 

fj) Isolation and Purification of Fusion Proteins Containing 1-Deoxv-D-Xvlulo se 5-Phosphate 
Reductoisomerase (DXR) 

A single colony of E. coli strain BL21 Star (DE3) containing the respective ELP-DXR fusion 
protein was inoculated into 500 ml CircleGrow (Q-BIOgene, San Diego, CA) supplemented with 
100 ^g/ml ampicillin (Sigma), ImM MnCh (VWR) and grown at 37°C with shaking at 250 rpm 
for 24 hours. The culture was harvested and suspended in 40 ml 0.1 M Tris pH 7,6, 1 mM DTT 
and 1 Complete EDTA free Protease inhibitor pellet (Roche, Indianapolis, IM). Cells were lysed 
by ultrasonic disruption on ice for 3 minutes, which consisted of 10 seconds bursts at 35% power 
separated by 30 second cooling down intervals. DNA and RNA in the soluble lysate were further 
degraded by adding 2 ^1 Benzonase (Novagen) and incubating at 4X for 30 minutes. Cell debris 
was removed by centrifugation at 20,000g at 4°C for 30 minutes. 

Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to 
achieve a final concentration of 2.0 M, followed by centrifugation at 20,000g for 15 minutes at 
room temperature. The resulting pellet contained the respective ELP-DXR fusion protein and 
non-specifically NaCl precipitated proteins. 

The pellet was re-suspended in 20 ml ice-cold 0.1 M Tris pH7.6, ImM DTT and centrifuged at 
20,000 g, 4°C for 15 minutes to remove the non-specifically NaCl precipitated proteins. The 
inverse transition cycle was repeated two additional times to increase the purity of the respective 
ELP-DXR fusion protein and reduce the fmal volume to 5 ml. 
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(K) Isolation and Purification of Fusion Protein Containing G Protein Alpha S (Gas) 

A single colony of E, coli strain BL21 Star (DE3) containing the ELP-Gas fusion protein was 

inoculated into 500 ml CircleGrow (Q-BIOgene, San Diego, CA) supplemented with 100 fig/ml 
ampicillin (Sigma) and grown at 2TC with shaking at 250 rpm for 24 hours. The culture was 
harvested and suspended in 40 ml PBS, 10% glycerol, 1 mM DTT and 1 Complete EDTA free 
Protease inhibitor pellet (Roche, Indianapolis, IN). Cells were lysed by ultrasonic disruption on 
ice for 3 minutes, which consisted of 10 seconds bursts at 35% power separated by 30 second 
cooling down intervals. DNA and RNA in the soluble lysate were further degraded by adding 2 
|il Benzonase (Novagen) and incubating at 4°C for 30 minutes. Cell debris was removed by 
centrifugation at 20,000g, 4''C for 30 minutes. 

Inverse phase transition was induced by adding NaCl to the cell lysate at room temperature to a 
final concentration of 1.5 M, followed by centrifugation at 20,000g for 15 minutes at room 

temperature. The resulting pellet contained the ELP-Gas fusion protein and non-specifically 
NaCI precipitated proteins. 

The pellet was re-suspended in 10 ml ice-cold PBS, 10% glycerol, 1 mM DTT and centrifuged at 
20,000 g, 4°C for 15 minutes to remove the non-specifically NaCl precipitated proteins. The 

inverse transition cycle was repeated two additional times to increase the purity of the ELP-Gas 
fusion protein and reduce the final volume to 1 ml. 

(1 1) THAT variations of the above-listed target proteins in their primary structures, secondary structures, 
tertiary structures, molecular weights, electrical charge distributions, viscosity, and biological functions, 
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did not prohibit the respective ELP-containing fusion proteins from retaining the inverse phase transition 
behavior of the ELPs. 



Dr. Susan Dagher Date 

Dr. Susan Dagher appeared before me on this day of February, 2004, She declared to me that 
she is the person described in this Affidavit, and she executed this Affidavit before me, and declared 
that her execution was completely voluntary. 



State of North Carolina 
of Oi^i 



County ( 



(SEAL) 




"OFFICIAL SEAL" 
Notary Public, North Carolina 
County of Orange 
YongzhiYang 




fary Public 

My commission expires: 
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Appendix B: Protein Sequences 



(A). Target Protein Sequences 

(1) Insulin A Peptide : 

GIVEQCCTSICSLYQLENYCN 

(2) T20 Peptide : 

YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF 

(3) Interferon Alpha 2B : 

MALTFALLVALLVLSCKSSCSVGCDLPQTHSLGSRRTLMLLAQMRRISLFSCLKDRHDFGFPQEEFGNQF 
QKAETIPVLHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSIL 
AVRKYFQRITLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQESLRSKE 

(4) Tobacco Etch Virus Protease : 

GESLFKGPRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLHGVFKVKNTT 
TLQQHLI DGRDMI I IRMPKDFPPFPQKLKFREPQREERICLVTTNFQTKSMSSMVSDTSCTFPSSDGI FW 
KHWIQTKDGQCGSPLVSTRDGFIVGIHSASNFTNTNNYFTSVPKNFMELLTNQEAQQWVSGWRLNADSVL 
WGGHKVFMSKPEEPFQPVKEATQLMNELVYSQ 

(5) Small Heterodimer Partner Orphan Receptor : 

MSTSQPGACPCQGAASRPAILYALLSSSLKAVPRPRSRCLCRQHRPVQLCAPHRTCREALDVLAKTVAFL 
RNLPSFWQLPPQDQRRLLQGCWGPLFLLGLAQDAVTFEVAEAPVPSILKKILLEEPSSSGGSGQLPDRPQ 
PSLAAVQWLQCCLESFWSLELSPKEYACLKGTILFNPDVPGLQAASHIGHLQQEAHWVLCEVLEPWCPAA 
QGRLTRVLLTASTLKSIPTSLLGDLFFRPIIGDVDIAGLLGDMLLLR 

(6) Androgen Receptor Ligand Binding Domain : 

MHIEGYECQPIFLNVLEAIEPGVVCAGHDNNQPDSFAALLSSLNELGERQLVHVVKWAKALPGFRNLHVD 
DQMAVIQYSWMGLMVFAMGWRSFTNVNSRMLYFAPDLVFNEYRMHKSRMYSQCVRMRHLSQEFGWLQITP 
QEFLCMKALLLFSIIPVDGLKNQKFFDELRMNYIKELDRIIACKRKNPTSCSRRFYQLTKLLDSVQPIAR 
ELHQFTFDLLIKSHMVSVDFPEMMAEIISVQVPKILSGKVKPIYFHTQ 

(7) Glucocorticoid Receptor Ligand Binding Domain : 

MIQQATTGVSQETSENPGDKTIVPATLPQLTPTLVSLLEVIEPEVLYAGYDSSVPDSTWRIMTTLNMLGG 
RQVIAAVKWAKAIPGFRNLHLDDQMTLLQYSWMSLMAFALGWRSYRQSSANLLCFAPDLIINEQRMTLPD 
MYDQCKHMLYVSSELHRLQVSYEEYLCMKTLLLLSSVPKDGLKSQELFDEIRMTYIKELGKAIVKREGNS 
SQNWQRFYQLTKLLDSMHEVVENLLNYCFQTFLDKTMSIEFPEMLAEIITNQIPKYSNGNIKKLLFHQK 

(8) Estrogen Receptor Ligand Binding Domain : 
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MSKKNSLALSLTADQMVSALLDAEPPILYSEYDPTRPFSEASMMGLLTNLADRELVHMINWAKRVPGFVD 

LTLHDQVHLLECAWLEILMIGLVWRSMEHPGKLLFAPNLLLDRNQGKCVEGMVEIFDMLLATSSRFRMMN 

LQGEEFVCLKSIILLNSGVYTFLSSTLKSLEEKDHIHRVLDKITDTLIHLMAKAGLTLQQQHQRLAQLLL 

ILSHIRHMSNKGMEHLYSMKCKNVVPLYDLLLEMLDAHRLHAPTSRGGASVEETDQSHLATAGSTSSHSL 
QKYYITGEAEGFPATV 

(9) G Protein Alpha O : 

MTLESIMACCLSEEAKEARRINDEIERQLRRDKRDARRELKLLLLGTGESGKSTFIKQMRIIHGSGYSDE 
DKRGFTKLVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVEKVSAFENPYVDAIKSLWNDPG 
IQECYDRRREYQLSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQR 
SERRKWIHCFENVTSIMFLVALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLE 
EKIMYSHLVDYFPEYDGPQRDAQAAREFILKMFVDLNPDSDKINYSHFTCATDTENIRFVFAAVKDTILQ 
LNLKEYNLV 

(10) 1-Deoxv-D-Xvlulose 5-Phosphate Reductoisomerase Peptide : 

MKQLTILGSTGSIGCSTLDVVRHNPEHFRVVALVAGKNVTRMVEQCLEFSPRYAVMDDEASAKLLKTMLQ 
QQGSRTEVLSGQQAACDMAALEDVDQVMAAIVGAAGLLPTLAAIRAGKTILLANKESLVTCGRLFMDAVK 
QSKAQLLPVDSEHNAIFQSLPQPIQHNLGYADLEQNGVVSILLTGSGGPFRETPLRDLATMTPDQACRHP 
NWSMGRKISVDSATMMNKGLEYIEARWLFNASASQMEVLIHPQSVIHSMVRYQDGSVLAQLGEPDMRTPI 
AHTMAWPNRVNSGVKPLDFCKLSALTFAAPDYDRYPCLKLAMEAFEQGQAATTALNAANEITVAAFLAQQ 
IRFTDIAALNLSVLEKMDMREPQCVDDVLSVDASAREVARKEVMRLASPV 

n n o Protein Alpha S : 

MGCLGNSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNG 
DSEKATKVQDIKNNLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMNVPDFDFPPEFYEHAKALW 
EDEGVRACYERSNEYQLIDCAQYFLDKIDVIKQADYVPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDV 
GGQRDERRKWIQCFNDVTAIIFVVASSSYNMVIREDNQTNRLQEALNLFKSIWNNRWLRTISVILFLNKQ 
DLLAEKVLAGKSKIEDYFPEFARYTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFT 
CAVDTENIRRVFNDCRDI IQRMHLRQYELL 

(B). Phase Transition Protein Sequences 

(H ELP 1-60 (PflMl-BglH : 

GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVP 
GVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVP 
GAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVP 
GGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVP 
GVGVPGGGVPGAGVPGGGVPG 

(2) ELP4-60 rPflMl-Bgin : 

GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
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GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPG 

(3) ELPl-90 (PflMl-Bgin : 

GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVP 
GVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVP 
GAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVP 
GGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVP 
GVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVP 
GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVP 
GVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG 

(4) ELP4-120 (PflMl-Bgin : 

GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVP 
GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 

(5) ELP1-180 (PflMl-BgllV 

GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVP 
GVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVP 
GAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVP 
GGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVP 
GVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVP 
GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVP 
GVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVP 
GAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVP 
GGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVP 
GVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVP 
GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVP 
GVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVP 
GAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG 

(C). Spacer Sequences 

(1) Containing thrombin protease (throm) cleavage site R/G : 

(a) WPSSGGGGGSIGPLVPiebH 

(b) wpssglvfUg^pgisgggggh 
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(c) WPSSGGGSIGPLVPlRG^HSMGLNDIFEAQKIEWHEHMPMALE 

(d) WPSSGGGGGSIGPLVP^GbHMPMALE 

(e) WPGASGGGGPLVFlRGb 

(f) WPSSGLVPlRGbPGISGGGGGHMP 

(g) WPSSGLVP^G^PGISGGGGGHMPM 

(2) Containing enterokinase protease (EK^I cleavage site K/G : 

(a) WPGASSGT IDDDDKI 

(3) Containing tobacco etch virus (TEV) protease cleavage site 0/S : 

(a) WPGASGPTTENLYF^Sl 

(4) Containing tobacco etch virus protease fTEV) cleavage site OA^ : 

(a) W PGAS GPTTENLY FgR] 



(5) Containing tobacco etch virus (TEV) protease cleavage site 0/G : 
(a) WPSSGDYDI PTTENLYF^gXh 



(D) Fusion Protein Sequences^ 

f n FP#1: fpET32a-SD15-ELP4-60-EK-Insulin A peptide) : 

mggp gvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 
vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 
vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 
vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

VGVPGVGVPGVGVPGVGVPGVGVPG^ ^^^pg p^PiGIVEQCCTSICSLYQLENYCN 
(2) FP#2: fpET32a-SD15-ELPl-90-EK-Insulin A peptide) : 

MGGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPG 
GGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPG 
VGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPG 
VGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPG 



' with ELP protein underHned, target protein bold and underhned, spacer marked by gray, and cleavage site 
indicated by a forward slash. 




Protein 
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GGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPQWPGASSGTDDDDK/iGIVEQCCTSICSLYQLENYCN 

(3) FP#3: (pET32a-SD15-ELP4-120-EK-Insulin A peptide) : 

MGGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG.WPGASSGTDDDDK /| GIVEQCCTSIC 
SLYQLENYCN 

(4) FP#4: (pET32a-SD15-ELPl-180-EK-Insulin A peptide) : 

MGGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPG 
GGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPG 
VGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPG 
VGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPG 
GGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPG 
GGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPG 
VGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPG 
VGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPG 
GGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPG 
GGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGWPGA S: 
;SGTDDDDK/;GIVEQCCTSICSLYQLENYCN 

(5) FP#5: (pET15b-ELP4-60-EK-T20 peptide) : 

MGGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGWPGASSGTDDDDK / iYTSLIHSLIEESQNQQEKNEQELLELDKWAS 
LWNWF 



(6) FP#6: (pET17b-ELPl-90-EK-T20 peptide) : 

MGGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPG 
GGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPG 
VGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPG 
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VGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPG 
GGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGiWPGASSGTDDDDK/iYTSLIHSLIEESQNQQEKNEQ 
ELLELDKWASLWNWF 

m FP#7: (pET15b-ELP4-120-EK-T20 peptide) : 

MGGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGWP GAS SGTDDDDK/i YTSLIHSLIEE 
SQNQQEKNEQELLELDKWASLWNWF 

(8) FP#8: fpET17b-ELP4-60-Throm-T20 peptide) : 

MGGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPG'^PGASGGGGPLV PR /GSYTSLIHSLIEESQNQQEKNEQELLELDK 
WASLWNWF 

(9) FP#9: fpET17b-ELPl-90-Throm-T20 peptide) : 

MGGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPG 
GGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPG 
VGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPG 
VGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPG 
GGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPQW PGASGGGGPLVPR/ G SYTSLIHSLIEESQNQQEK 
NEQELLELDKWASLWNWF 



( 1 0) FP#10: (pET17b-ELP4-120-Throm-T20 peptide) : 

MGGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
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VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGiPGASGGGGPLVPRy 
lEESQNQQEKNEQELLELDKWASLWNWF 

(1 1) FP#1 1 :fpET17b-ELP4-60-TEVfO/SVT20 peptide) : 

MGGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 

VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 

VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 

VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 

VGVPGVGVPGVGVPGVGVPGVGVPGWPG^SGPTTEfeY^^ 

WASLWNWF 

( 1 2) FP#12: fpET17b-ELPl-90-TEV(O/SVT20 peptide) : 

MGGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 

AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPG 

GGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPG 

VGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPG 

VGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPG 

GGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 

AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGWiG?^6P T$^ii^I^ 

NEQELLELDKWASLWNWF — 

(13) FP#13: fpET17b-ELP4-120-TEV(O/SVT20 peptide) : 

mggp gvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 

vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg ;wpgasgp^ 

leesqnqqekneqelleldkwaslwnwf 

(14) FP#14: (pET17b-ELP4-60-TEV(OA")-T20 peptide) : 

mggp gvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 
vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 
vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 
vgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpgvgvpg 
vgvpgvgvpgvgvpgvgvpgvgvpgwpgasgpjtenlye^^ 

ASLWNWF 

(15) FP#15: (pET17b-ELPl-90-TEV(Om-T20 peptide) : 

MGGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPG 
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GGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPG 
VGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPG 
VGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPG 
GGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPG 
AGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG W^GASGPTTENLYFQ/l YTSLIHSLIEESQNQQEICN 
EQELLELDKWASLWNWF 

( 1 6) FP#16: (pET17b-ELP4-120-TEVfO/YVT20 peptide) : 

MGGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG 
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGW PGASGPTTENLYFQ/ ;YTSLIHSLI 
EESQNQQEKNEQELLELDKWASLWNWF 

(17) FP#17: (pET32a-SDl l-ELPl-90-throm-Interferon Alpha 2BV 

MRALMGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGp ?ggpLy^ 

VALLVLSCKSSCSVGCDLPQTHSLGSRRTLMLIAQMRRISLFSCLKDRHDFGFPOEEFGNOFQK^ 

LHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKED^ 

ITLYLKEKKYSPCAWEWRAEIMRSFSLSTNLQESLRSKE 

(18) FP#18: (pET15b-SD5-ELP4-60-throm-Tobacco etch virus protease) : 

MRALMGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 
VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 
VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 
VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 
VPGVGVPGVGVPGVGVPGVGVPGVGVPGW PS SGLV PJR/ G_S PG I SGGGGGHMPM GESLFKGPRDYNPISST 
ICHLTNESDGHTTSLYGIGFGPFI ITNKHLFRRNNGTLLVQSL I IRM 

PKDFPPFPQKLKFREPQREERICLVTTNFQTKSMSSMVSDTSCTFPSSDGIFWKHWIQTKDGQCGSPLVS 
TRDGFIVGIHSASNFTNTNNYFTSVPKNFMELLTNQEAQQWSGWRLNADSVLWGGHKVFMSKPEEPFQP 
VKEATQLMNELVYSQ 

(19) FP#19: (pET15b-SD5-ELPl-90-throm-Tobacco etch virus protease) : 

MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
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VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGWPSSGLVPR /GSPGISGGGGGHMPM GESLFKG 

PRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLHGVFKVroJT^^ 

DGRDMIIIRMPKDFPPFPQKLKFREPQREERICLVTTNFQTKSMSSWSDTSCTFPSSDGIFWKHWIQTK 

DGQCGSPLVSTRDGFIVGIHSASNFTNTNNYFTSVPKNFMELLTNQEAQQWVSGWRLNADSVLWGGHK^ 

MSKPEEPFQPVKEATQLMNELVYSQ 

(20) FP#20: (pET15b-SD5-ELP4-120-throm-Tobacco etch virus protease) : 

MRALMGP GVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 

VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 

VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 

VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 

VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 

VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 

VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 

VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVG 

VPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPG.W PSSGLVPR/GSPGISGGG^ 

MPM GESLFKGPRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLHG^ 

NTTTLQQHLIDGRDMIIIRMPKDFPPFPQKLKFREPQREERICLWTNFQTKSMSSMVSDTSCTFPSSDG 

IFWKHWIQTKDGQCGSPLVSTRDGFIVGIHSASNFTNTNNYFTSVPKNFMELLTNQEAQQWVSGWRLNAD 

SVLWGGHKVFMSKPEEPFQPVKEATQLMNELVYSQ 

(2n FP#21 : (pET15b-SD5-ELPl-180-throm-Tobacco etch virus protease) : 

MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG WP 
SSGLVPR/GSPGISGGGGGHMP MGESLFKGPR^ 

ilUUTOGTLLVQSLHGVTKN^TTTLQQHLIDGRDMIIII^PKDFPPF 

TKSMSSMVSDTSCTFPSSDGIFWKHWIQTKDGQCGSPLVSTRDGFIVGIHSASNFTNTNNYFTSVPKNFM 
ELLTNQEAQQWSGWRLNADSVLWGGHKVgMSKPEEPFQPVKEATQLMNELVYSQ 

(22) FP#22: (pET15b-SD3-ELPl-90-throm-Small Heterodimer partner orphan receptor) : 
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MRALMGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGjGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG^ ^^^giS^B^Ii^: HMSTSQPGACPC 
QGAASRPAILYALLSSSLKAVPRPRSRCLCRQHRPVQLCAPHRTCREALDVIJ^WAFLRNLPSFWQLPP 
QDQRRLLQGCWGPLFLLGIAQDAVTFEVAEAPVPSILKKILLEEPSSSGGSGQLPDRPQPSIAAVQWLQC 
CLESFWSLELSPKEYACLKGTILFNPDVPGLQAASHIGHLQQEAHWVLCEVLEPWCPAAQGRLTRVLLTA 
STLKSIPTSLLGDLFFRPIIGDVDIAGLLGDMLLLR 

(23) FP#23: fpET15b-SD3-ELPl-90-throm-Androgen receptor ligand binding domain) : 

MRALMGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGg ilg^BffilSliigpjR^^ 

FLNVLEAIEPGWCAGHDNNQPDSFAALLSSLNELGERQLVHW^ 

GLMN^AMGWRSFTNVNSRMLYFAPDLVFNEYRMHKSRMYSQCTRMRHLSQEFGWLQITP 

FS 1 1 PVDGLKNQKFFDELRMNYIKELDRI lACKRKNPTSCSRRFYQLTKLLDSVQPIARELHQFTFDLLI 

KSHMVSVDFPEMMAEIISVQVPKILSGKVKPIYFHTQ 

(24) FP#24: fpET15b-SD3-ELPl-180-throm-Androgen receptor ligand binding domain) : 

MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG WP 

'Stlfilg^^W^^gMS ^ffllEGYECQPIFLNVLEAIEPG 

VH\AbcWAKALPGFRNLHVDDQMAVIQYSWMGL^^ 

QCVRMRHLSQEFGWLQITPQEFLCMKALLLFSIIPVDGLKNQKFFDELRMNYIKELDRIIACK^ 
SRRFYQLTKLLDSVQPIARELHQFTFDLLIKSHMVSVDFPEMMAEIISVQVPKILSGKVKPIYFHTQ 

(25) FP#25: fpET15b-SD3-ELPl-90-throm-Glucocorticoid receptor ligand binding domain) : 
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MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG^^ ^^^ ^^^^a^^iiayllQQATTGVSQ 

ETSENPGDKTIVPATLPQLTPTLVSLLEVIEPEVLYAGYDSSVPDSTWRIMTTLNMLGGRQVIAAVKWAK 

AIPGFRNLHIJ)DOMTLLQYSWMSIiMAFALGWRSYROSSANLLCFAPDLIINEORMTLPDMYDQCKH^^ 

SSELHRLQVSYEEYLCmTLLLLSSVPKDGLKSQELET)EIRMTYIKELGKAIVKREGNSSQNWQRFYQLT 

KLLDSMHEWENLLNYCFQTFLDKTMSIEFPEMLAEIITNQIPKYSNGNIKKLLFHQK 

(26) FP#26: (pET15b-SD3-ELPN60-throm-Estrogen receptor ligand binding domain) : 

MRALMGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPG.^ ^^M»M» iMSKKNSIJ^S 

DAEPPILYSEYDPTRPFSEASMMGLLTNLADRELVHMINWAKRVPGFVDLTLHDQVHLLECAWLEII^ 

LVWRSMEHPGKLLFAPNLLLDRNQGKCVEGMVEIFDMLLATSSRFRMMNLQGEEFVCLKSIILLNSG^ 

FLSSTLKSLEEKDHIHRVLDKITDTLIHLMAKAGLTLQQQHQRLAQLLLILSHIRHMSNKGMEHLYSMKC 

KNWPLYDLLLEMLDAHRLHAPTSRGGASVEETDQSHLATAGSTSSHSLQKYYITGEAEGFPATV 

(27) FP#27: (pET15b-SD5-ELPl-90-throm-Estrogen receptor ligand binding domain) : 

MRALMGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGG VPGlMgliMBg^Wft^ti MSKroJSI^ 

TADQMVSALLDAEPPILYSEYDPTRPFSEASMMGLLTNIJUDRELVHMINWAKRVPGFVDLTLHD^ 

CAWLEimiGLVWRSMEHPGKLLFAPNLLLDRNQGKCVEGMVEIFDMLLATSSRFRMMNLQGEEF^ 

IILLNSG\^TFLSSTLKSLEEKDHIHRVLDKITDTLIHIJ4AKAGLTLQQQHQRLAQLLLILSHIRHMSNK 

Ca4EHLYSMKCKNWPLYDLLLEMIJDAHRLHAPTSRGGASVEETDQSHLATAGSTSSHSLQKYYITG 

FPATV 

(28) FP#28: fpET15b-SD5-ELFl-180-throm-Estrogen receptor ligand binding domain) : 

MRALMGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
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VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG WP 

jjj^^^^^^^^^^^ MSKKNSIALSLTADQMVSALIJ^AEPPILYSEYDPTRPFSEA^ 

JJDREIA^INWAKRVPGE^^LTLHDQVHL 

Ca^[\^IFDMLLATSSRFRMMNLQGEEFVCLKSIILLNSGVYTFLSSTLKSLEEKDHIHRV^ 

MAKAGLTLQQQHQRIAQLLLILSHIRHMSNKGMEHLYSMKCKNVVPLYDLLLEMLDAHRLHAPTSRGGAS 

VEETDQSHLATAGSTSSHSLQKYYITGEAEGFPATV 

(29) FP#29: (pET15b-SD6-ELPl-90-TEV-Estrogen receptor ligand binding domain^ 

MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGl S^SlKPglifE 
LTADQMVSALLDAEPPILYSEYDPTRPFSEASMMGLLTNLADREL^^ 

ECAWLE I LMI GLVWRSMEHPGKLLFAPNLLLDRNQGKCVEQ4VE I FDMLLATS SRFRMMNLQGEEFVCLK 
SIILLNSGVYTFLSSTLKSLEEKDHIHRVLDKITDTLIHLMAKAGLTLQQQHQRLAQLLLILSHIRI^ 
KGMEHLYSMKCKNVyPLYDLLLEMLDAHRLHAPTSRGGASVEETDQSHLATAGSTSSHSLQKYYITGEAE 
GFPATV 

(30) FP#30: fpET15b-SDl-ELPl-90-throm-G protein alpha O): 

MRALMGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG^ ^MMSaiS^^iiiiMfeT 
Epppiii^ lbdTLESIMACCLSEEAKEARRINDEIER^ 

RIIHGSGYSDEDKRGFTKLVYQNIFTAMQAMIRAMDTLKIPYKYEHNKAHAQLVREVDVE^ 

DAIKSLWNDPGIQECYDRRREYQLSDSTKYYLNDLDRVADPAYLPTQQDVLRVRVPTTGIIEYPFDLQSV 

IFRM\A)VGGQRSERRKWIHCFENVTSIMFLVALSEYDQVLVESDNENRMEESKALFRTIITYPWFQNSSV 

ILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAREFILKMFVDLNPDSDKINYSHFTCATDTENIRF 

VFAAVKDTILQLNLKEYNLV 

(31) FP#31: (pET15b-SDl-ELPl-180-throm-G protein alpha O): 

MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
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vpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpggg 
vpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvg 
vpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvg 
vpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvg 
vpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgag 
vpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpggg 
vpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvg 
vpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpg;w p; 
is s gggs i gpl vf r/ g s hsmgllsi p i fe aqki ewherm pmalemtles imacclseeakearrinde lerql 
rrdkrdarrelkllllgtgesgkstfikqmriihgsgysdedkrgftklvyqniftamqamiramdtlki 
pykyehnkahaqlvrevdvekvsafenpyvdaikslwndpgiqecydri^eyolsdstkyylndl^ 

PAYLPTQQDVLRVRVPTTGIIEYPFDLQSVIFRMVDVGGQRSERRKWIHCFENWSIMFLVALSEYDQA^ 
VESDNENRMEESKALFRTIITYPWFQNSSVILFLNKKDLLEEKIMYSHLVDYFPEYDGPQRDAQAAREFI 
LKMFVDLNPDSDKINYSHFTCATDTENIRFVFAAVKDTILQLNLKEYNLV 



(32) FP#32: fpET15b-SD3-ELPl-60-throm-l-Deoxv-D-Xvlulose 5-Phosphate Reductoisomerase Peptide) : 

MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGiW P SSGG GGGSI GPLV P 

RHNPEHFRWALVAGKNVTRM\^QCLEFSPRYAVMDDEAS 

EDVDQVMAAIVGAAGLLPTLAAIRAGKTILLANKESLVTCGRLFMDAVKQSKAQLLPVDSEH^ 
QPIQHNLGYADLEQNGWSILLTGSGGPFRETPLRDLATMTPDQACRHPNWSMGRKISVDSATMMNKG^ 
YIEARWLFNASASQMEVLIHPQSVIHSMVRYQDGSVLAQLGEPDMRTPIAHTMAWPNRVNSGVKPLDFCK 
LSALTFAAPDYDRYPCLKLAMEAFEQGQAATTALNAANEIWAAFLAQQIRFTDIAALNLSVLEK^ 
PQCVDDVLSVD AS AREVARKEVMRLAS PV 

(33) FP#33: (pET15b-SD5-ELPl-90-thrQm-l-Deoxv-D-Xvlulose 5-Phosphate Reductoisomerase Peptide) : 

mralmg p gvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpggg 

vpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvg 

vpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvg 

vpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvg 

vpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgag 

vpgggvpgvgvpgvgvpgggvpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpgvgvpgvgvpggg 

vpgagvpgvgvpgvgvpgvgvpgggvpgagvpgggvpg^pssglv pr/gspgisgggggf ^qltilgst 

gsigcstldvvrhnpehfrvvalvagknvtrmveqclefspryavmddeasakllktmlqq 

gqqaacdmaaledvdqvmaaivgaagllptij^iragktillankeslvtcgrlfmdavkq 

sehnaifqslpqpiqhnlgyadleqngwsilltgsggpfretplrdlatmtpdqacrhpnwsmgrkisv 

dsatmmnkgleyiearwlfnasasqmevlihpqsvihsm\^yqdgsviiaqlgepdmrtpiahtmav^ 

nsgvkpij)fcklsaltfaapdydrypclklameafeqgqaattalnaaneitvaafiaqqirftdia;^ 

lsvlekmdmrepqcvddvlsvdasarevarkevmrlaspv 

(34) FP#34: (pET15b-SD5-ELPl-180-throm-l-Deoxv-D-Xvlulose 5-Phosphate Reductoisomerase Peptide) : 
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MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG WP 

;Sa|^^^i^^^iiig|li MKOLTILGSTGSIGCSTLDVVRHNP 

PRYAVMDDEASAKLLKTMLQQQGSR^ 

LLANKESLWCGRLFMDAVKQSKAQLLPVDSEHNAIFQSLPQPIQHNLGYADLEQNGWSILLTGSGGPF 
RETPLRDIATMTPDQACRHPNWSMGRKISVDSATMMNKGLEYIEARWLFNASASQMEVLIHPQS 
RYQDGSVLAQLGEPDMRTPIAHTMAWPNRWSGVKPLDFCKLSALTFAAPDYDRYPCLKIAMEAFEQGQ 
ATTALNAANE I TVAAFLAQQI RFTD I AALNLSVLEKMDMREPQCVDDVLSVPASAREVARKEVMRIiAS PV 

(35) FP#35: fpET15b-SD6-ELPl-90-TEV-l-Deoxv-D-Xvlulose 5-Phosphate Reductoisomerase Peptide) : 

MRALMG P GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 
VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 
VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 
VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 
VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 
VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG^ ^ ^^^ ^piiigilpS ^QLTILGST 
GSIGCSTLDVVRHNPEHFRWALVAGKNVTRM\^QCLEFSPRYA\i^D^ 

GQQAACDMAALEDVDQVMAAIVGAAGLLPTLAAIRAGKTILIJ^KESLVTCGRLFMDAVKQSKAQ 

SEHNAIFQSLPQPIQHNLGYADLEQNGWSILLTGSGGPFRETPLRDLATMTPDQACRHPNWSMGRKISV 

DSATMMNKGLEYIEARWLFNASASQMEVLIHPQSVIHSM\mYQDGSVLAQLGEPDMRTPIAHT^ 

NSGVKPLDFCKLSALTFAAPDYDRYPCLKLAMEAFEQGQAATTAl^AANEIWAAFLAOQIRFTDIAAI^ 

LSVLEKMDMREPOCVDDVLSVDASAREVARKEVMRLASPV 

(36^ FP#36: (pET15b-SD3-ELPl-90-throm-G protein aloha SV 

MRALMGP GVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVG 

VPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVG 

VPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVG 

VPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAG 

VPGGGVPGVGVPGVGVPGGGVPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPGVGVPjGVGVPGGG 

VPGAGVPGVGVPGVGVPGVGVPGGGVPGAGVPGGGVPG| f^^p^^p^|ipi^^ijiiMiB MGCLG 

NSKTEDQRNEEKAQREANKKIEKQLQKDKQVYRATHRLLLLGAGESGKSTIVKQMRILHVNGFNGDSEKA 

TKVQDiromLKEAIETIVAAMSNLVPPVELANPENQFRVDYILSVMWPDFDFPPEFYEm 

RACYERSNEYQLIDCAQYFLDKIDVIKQADYVPSDQDLLRCRVLTSGIFETKFQVDKVNFHMFDVGGQRD 

ERRKWIQCFNDVTAI I FWAS S S YNMVIREDNQTNRLQEALNLFKS IWNNRWLRT I SVI LFLNKQDLLAE 
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KVLAGKSKIEDYFPEFARYTTPEDATPEPGEDPRVTRAKYFIRDEFLRISTASGDGRHYCYPHFTCAVDT 
ENIRRVFNDCRDIIQRMHLRQYELL 
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